Differences in the regulation of acetylcholine release upon D2 dopamine and N-methyl-D-aspartate receptor activation between the striatal complex of reptiles and the neostriatum of rats.
Activation of the N-methyl-D-aspartate (NMDA) receptor increases and that of the D2 dopamine (DA) receptor inhibits the release of acetylcholine (ACh) from mammalian neostriatal tissue. Similar effects have been described in the ventral striatum of the rat, however, in the caudomedial part of the nucleus accumbens, D2 receptor activation does not inhibit the release of ACh. Likewise, the NMDA-induced stimulation of the release of ACh in this part of the striatum is much smaller. In the present study we demonstrated that in the striatal complex or striatum of reptiles D2 receptor activation did not result in an inhibition of the release of ACh, whereas the release of DA could be inhibited to a significant extent. These findings indicate that, although D2 receptors are present in the striatum of reptiles, these receptors do not regulate the release of ACh in this brain structure. We observed in the striatum of reptiles a potassium induced and calcium-dependent release of [3H]D-aspartate indicating a neurotransmitter role for aspartate or glutamate (GLU). However GLU and NMDA have only a marginal effect on the release of ACh in the striatum of the reptiles as compared to the effects in the neostriatum of the rat. It is concluded that with respect to the effects of D2 and NMDA receptor activation on the release of ACh, the striatum of reptiles bears most similarity to the caudomedial part of the nucleus accumbens.